Design: Cross sectional study.
INTRODUCTION
Little is known about the frequency and causes of preterm ovarian failure (spontaneous menopause at age <40 years) [1] [2] [3] [4] . A family history increases the risk of early menopause (menopause at age 40-45) 3 . Several chromosomal abnormalities have been linked with preterm ovarian failure 2, [5] [6] [7] , indicating genetic factors in preterm ovarian failure. It is also of interest to understand the role of environmental factors and their interactionwith genetic ones 4 . Early age at menarche, never oral contraceptive use, nulliparity and smoking are all factors associated with age at spontaneous menopause 8, 9 . However, how these factors affect the risk of preterm ovarian failure or early menopause is not known.
Risk factors for preterm ovarian failure and spontaneous menopause at age 40-45 years using data from a large epidemiologic study on menopause conducted in Italy were analysed. This study confirmed the role of smoking, parity, oral contraceptive use and lifelong regular cycles as determinants of age at menopause among Italian women 10 .
METHODS
Between 1997 and 1999, we conducted a large cross sectional study on the characteristics of women around menopause attending a network of first-level outpatientmenopause clinics in Italy for general counselling about menopause or treatment of menopausal symptoms [10] [11] [12] . Eligible for the study were all women aged 45-75 years consecutively observed for the first time at the participating centres on randomly selected days during the study period. The study protocol did not set any exclusion criteria. All women who agreed to participate underwent a gynaecologic examination. They were also interviewed, all using the same questionnaire, about their general characteristics and habits (age, education, occupation, height, weight), reproductive and menstrual history and selected medical history (cardiovascular, neoplastic, metabolic diseases and osteopoenia). Data were collected on lifetime history of the use of oral contraceptive hormones and non-contraceptive oestrogens for replacement therapy. This interview was done during the visit to the centre. The women were asked to participate in an epidemiologic study on menopause. Specifically, the project was presented as an epidemiologic study with the objective of collecting data on a sample of women attending Menopause Centers in order to obtain information on menopause and related conditions. The women were told that participation in the study did not involve any instrumental examination or laboratory tests. We did not collect information centrally on the participation rate. However, a questionnaire was sent to the centres to estimate the proportion of non-responders among eligible women: the mean proportion reported was 3%. The study started in 1997 in 25 centres: the number had increased to 268 by March 1999. Of these, 63 were in the north, 81 in the center and 124 in the south of Italy. As of March 1999, a total of 42,464 women (mean age 54 years) had entered the study. The mean number per centre was 158. For the purpose of this analysis, we considered only women aged 55 years or more, in spontaneous menopause (i.e. natural cessation of menses for 12 or more months). A total of 15,253 women (median age 57, range 55-71) were included. We defined three groups of women: the first included women with preterm ovarian failure (i.e. spontaneous menopause at <40 years); the second women with early spontaneous menopause (i.e. between 40 and 45 years); and the third, women with spontaneous menopause at age over 45 years. The characteristics of women with pretermovarian failure and early menopause were compared with those with spontaneous menopause at age over 45 years. Odds ratios (OR) of preterm ovarian failure and early menopause, and the corresponding 95% confidence intervals (CI), were derived using unconditional multiple logistic regression (MLR), fitted by the method of maximum likelihood 13 . Two models were considered: the first included only terms for age; the second all the variables considered as presented in the Table 1 . Because the estimates from the two models were largely consistent, only the latter are reported. Variables included in the models are indicated in a footnote to the table.
RESULTS
Of the 15,253 women with spontaneous menopause who entered the study, 269 (1.8%) reported preterm ovarian failure, and 1085 (7.1%) spontaneous menopause at age 40-45 years. Table 1 shows their distribution and those with menopause at age >45 years according to selected factors. The risk of preterm ovarian failure and of menopause at age 40-45 was higher in women reporting lifelong irregular menstrual cycles compared with women reporting menopause at age >45 years, the OR (irregular vs regular menstrual cycles) of preterm ovarian failure was 1.3 (95% CI 1.0-1.7) and of menopause at age 40-45, 1.2 (95% CI 1.0-1.5). Parous women less frequently reported preterm ovarian failure and spontaneous menopause at age 40-45, and the OR estimates of preterm ovarian failure and early menopause tended to decrease with number of births and the Χ 2 1 for trend was statistically significant (Table 1) .
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No significant association emerged between risk of preterm ovarian failure or menopause at age 40 to <45 and education, age at menarche, oral contraceptive use or smoking habits.
DISCUSSION
This study found that nulliparity and lifelong irregular menstrual cycles were associated with an increased risk of preterm ovarian failure. No relation emerged with age at menarche, oral contraceptive use, smoking and risk of preterm ovarian failure. Similar findings emerged when we compared women with menopause at age 40 to <45 and women with menopause at ≥45 years. Before discussing the results of the study, potential limitations must be considered. The women analysed were part of a large study whose main goal was to describe the characteristics of women attending first-level outpatient menopause clinics in Italy. Thus, they cannot be considered formally representative of the Italian population, and are presumably particularly interested in health problems and, particularly, menopause-related health issues. Thus, the main problem of this study is the selection of the sample. In fact, there is a high chance of selection bias, which may lead to some risk factors for early menopause not being significant. For example, women who smoke are more likely to have severe menopausal symptoms than women who do not. Such women may be more likely to go to a menopause clinic than non-smokers. This selection bias may reduce the apparent effect of smoking on menopausal status. However, the general characteristics of this population are not markedly different from those of Italian women aged 45-65 years 14 . The objective of this analysis was to evaluate the determinants of preterm ovarian failure and early menopause so any inference has been drawn in strictly comparative terms from women with preterm ovarian failure and these with menopause at age ≥45 years. However, these results are applicable only to the population studied. Data collection should not be affected by recall bias. In fact, we only considered information that was easy to collect, and a great effort was made to train the physicians to pay similar attention to data collection for all study subjects. In particular, age at spontaneous menopause was selfreported. However, mean age of women included in the analysis was 57 years, thus important recall bias should not be likely. Finally, inclusion of terms for participating centres in the multivariate analysis did not change the estimates (data not shown). In this analysis, nulliparous women were at greater risk of preterm ovarian failure. A recent case-control study of 100 women with preterm ovarian failure found that women with preterm ovarian failure had fewer pregnancies than the control group 4 . However, the association between parity and preterm ovarian failure was limited to sporadic cases of preterm ovarian failure (i.e. women without a family history of preterm ovarian failure), and disappeared when patients with familial preterm ovarian failure were considered separately, these women having a similar number of pregnancies to controls. A possible explanation is that patients with a history of familial preterm ovarian failure may pay more attention to their reproductive patterns: they are aware of the earlier age of their relatives at menopause and, as a consequence, tend to conceive earlier. Unfortunately, the present study did not collect information on maternal age at menopause. Lower parity can also be explained as an effect rather than a cause of early menopause. Another interesting finding is the association between lifelong history of irregular menstrual pattern and preterm ovarian failure. This confirms previous suggestions 4 , although an irregular menstrual pattern may be associated with late menopause, too 9 . To explain these conflicting findings, it can be suggested that irregular menstrual cycles are an effect of impaired ovarian function, present in women who subsequently develop preterm ovarian failure. Finally, smoking, never oral contraceptive use and late age at menarche were associated with later age at menopause 10 . These factors did not affect the risk of preterm ovarian failure in this study, or in the few other reports on the issue 4 . 
